<19)B#HftfFJ? (JP> 



02> & m # I* ^ *S (A)' 



^5^8-45917 

(43)&iBB ¥»«8^<1906)2^16H 



<51)Inta 8 




F I 




H 0 1 L 21/3065 


- 






C 2 3 F 4/00 


D 9352-4K 








A 9352-4K 










HO 1 L 


21/ 302 B 








l*«3!S<DR74 OL (3* 23 M) 




»»¥7- 171784 


(7i)maA 


000005108 


<62)»fJ«0^ 


Kfrl&sfl- 68098 »#HJ 






(22){HMB 


¥fS4<p(1992)3J326H 










(72)«M* 


it* m* 
























HSS Sr- 








JtOS«SH^ift«^ffi 1 TB280SJ6 
















msc 








namm&^mmfm i tb2so#mi 














(74)«a!A 


#m± *jn mm 








mm\z.m< 



(54) [KS<0*#3 ^v>C7fflSK«^«fc^^>Cvjtta^ 



(57) [gift] 

ttitfft] ifrfffi*£ lmTorr JWT. 4 
OsccmahfcU ISSli»^13 00 1/s 

Si 0 Oms e cJS^Tt-fS. 
Wsm lmTo r rJ«T©lS^TT*]SVW^->© 
1 0 0 0 n m/m i nfiLhtf)^ 




• I 

V 

1 

. X^Xv£#8£3-frg>;fe&t;:, «B8»«*A**# 

*n«iLTjes««fre>. §g»iJHttf&g5oo 1 

Bt*«2] i^«88&#A¥l»±, V^nfcWfA^ 
H9#«3] J^y*>y«#*fc*A+63N§tti. 

^>^ffl^^^S«!MW^A$tiS^SSi& 

DM#«5] _fcffi#:**Antt. %m.o>H*:m^Z>z£ 

znmn-tzmTm 1 iciB®©y^x-r«!«g. 

&9t& 2000 l/se cK±©ttllS:*ff 6*WW« 

So 

CAWS 10] ±«3>^i!>^5:^tLr|l 
S800 l/se cJBU:©ilMS#«T», ^t-sri: 




fSlfiPF 8 - 4 5 9 1 7 



2 

& 

HI#B14] ±JH*BHi. <!>&<i:%»l 5nm/mi 

njeiLhoxv^aarexv^^ysfeife^ajaT?, * 

X<D#f^£|g^!^lg!5 0 0 l/se oJESUu #® 
• ififfl^fftH^3'0 0ms e c &|*UC-t£ff ^ 

10 Torr JSATT'ff fcfcfl* i £ &tm£.1r&n&& 1 2 

mTo r rKTT?ff&*^6rfcSHIWfc^*»*«l 

*U o 0ms e c&TT^T&*3*t£3£&m£-rsff 

M<D l /3JWTT*fT&fr*v£z:i: &mi:t SifsfcSi 
20 2fCSB«©^Xv«ia^& 

0 . 5 mT o r r «TT*f?&fctl£ i "t.SII 
2lCfB«O^Xv^m, 

[»#«2 0] ±mx*%m^ wmjmtTm&m 

# 5 0 m s e c J^T^T&frtlS Z. £ *4«*i:-r*fll* 

9U 2 tcga®®^xvfli3i:m 

^aUW«4 0 s c cmJ^T?fT&b*l*ii:%*«K^ 

2{ci^©^7Xv^m 

30 [|g$3(2 2] ±8W^SMW4. IS^^uiS 13 0 0 
l/se c^-ef5*t»n*ifc&4*«i:-r*«*S 

1 2 (CfS®©^^ Xvjifflm 

di*& 2 3 1 ±m*txwmz* mmmm 2000 

1 2{CfB«®^XV«iam, 

2f 1 0 0 s c c mRii-e^^tiS 3 i: 

t-tsft^gu 2ici^©^xv^oam 
40 ^zm^zmmtuzwrn^x^wmm. 
&z.£ zmk£t&m*m 1 {ciBic©^vXv^o« 

So 

[flWtS2 7] ^XvStSi-S^ ^iAH, * 

a- ^^AP3^&jea«a3Srt»c3i/^&»A"*-6# 

«)IC. «!^g5:^A-r-5#®. ^X^7XvS.t>*Zltl 
50 e>, ^&f^aiffi8 0 0 l/se c'jgiLteswtrs* 5 



3 

x ? ^ > y m ft^m a s n-s b# om 

a6«m-S#»fcfe*t*': £ feW«i:-r6fil*S2 

[«*®3 0] ±fB^&«f*S#Sl*, #X*!£AP 

7 ics^^^xvffla^g, 

[|»*>I3 1] ±BB#*j|»APtt. BRCJLfetftSi 

i»*5C3 2] ±Mz*v*y>rm#xmmimcv& 

S$nTVASZLtS:mi:-tSM#«2 7ic|^0)^ 
[ff*^3 3] ±i2#Xi£APl;£, «KttlC±fl&gBa 

2 7 KmM(D^x-?mmm» 

£G&S#2 0 00 1/se cRilODiitg^-rSS^K 
>^»*£fcfc««fc1-*lt#3l2 7 JCgB*©:/5X 

>x Afc^** - i: &««i:+*«*B2 7 lcia«cD 
[19*3(3 7] _fcKSMK^«tt. ^OiWSaftftSfct 

6BnBBW/<^^fe*«ifc«*«fc"r*ii*«2 7 

yjsmnttmxj. wmm*Mmmmi\zmttz>¥- 

e>, ^&s^Gi^5oo l/s ecBUiTfastt*^ 

a&^-U ^'?IWEWWS:3 0 0ms e cJSTFJC**, 



(3) 8 - 4 5 9 1 7 

4 

&, ^MHlGlg 8 00 1/sec J!ja:T*#Wti- S# 

Hl#£4 0] ^xvsjft-rsm *3«AP,. ^ 

^spftps^u aEK0ifts»fi*aasiw©ECRjKs? 

*tp&aL/tjda«Baa^6v i^^i^s o o i 
/s e cRhTfflft^s^a&je-rs, wi^jwi 

£ft#3i4 1] ±fla^©^{C^«^iS$:^l:S^: , 
[»#R4 2] _hiE#yikk *J>&< 1 5 nm/m i 

x^m^zmmmms o o i/ s e c«±. #m 

20 Sft<Z>:*f:*iV&ttiai& 3 0 0 m s e cJ^ftlCf 

4 o tciaigco ^ x^wmfim, 

Tor r«TT?ff&*>*c6ifcftW»4:-r*ll*3S4 0 . 

0ll#B4 4] ±JEj<f*«|&tt. *a«^F«3#*i£frtf 1 
mTo r rJKT^ff^ti*ii:«:««fci-*1ll*3l4 

o izmm<n7?xvfmm&, 

#1 0 0ms e c&TFT'fitefrftZZt.Zmkt-tZm 
30 *3(4 OtCffittG^X^ttaCSffi, 

[fl#»4 6] ±|&tf;U»Att. Mrt^X^f 
if© 1 /3«TWS^*i^SW«fc-r*ll*9l4 

o icfa^^y^xv^tam 

0. 5 mT o r r gTT^6t)^5 1 1 t5f 

5^84 o tcaae® ^ x?mfi&. 

*4 OiCfH^CD^X-v'^m 

40 [it#^4 9] ±mxxms\t» tmmttiz-m&ztiz 

3Jfx»fcW4'0 s c cmJ!^T?ff«**i*i4:S:W»i: 

•t s^#^4 oici^o^xv^Qsam, 
Hi** 5 o] j&xxumt* mmmmi 300 

l/s e c^T^fTfcfrftS^&m^SiiNSg 
4 0lC|^©^Xv®Sm, 
[tt*S5 1 ] ±8WXfMW*. H3^f^itS2 0 0 0 
1 / s e c J£iLttffJJte*>*l*3 $:4mi:-tSff*« 
4 0{C|^g©^XV«!ffl^& 

50 HtXtMMtf 1 0 0 s c c mJ£U:T*tf Jfete^S 3 i: 



5 

[ft#K5 3] ^9X7j»t*m ^AP> # 

&, ^&f^StS8 0 0 1/se cJSILhTilWli"*^ 
U xy :PJtS# 5 0 n m/m i n^XtX-WOM 

£L #x&AP^*>K£*&^l^c#x£^A-t£^ 
tt&BAfcttA-fS^R. gEtfx^Xv&tfZLti 

mmmms o o i/ s e cj&LhTSWrt"**. 

«fc#U xv^JSflW«5 0nm/minJSU:T?, #X 
{VftBnai&S 0 Oms e cJ!»Tfc**»*S^fc*8i"i" 

.Hl*a5 5] ^7XYMt5il #X^AP, * 

fit #X#AP^e>K2«!^ft&C#*£*A1-&# 

6, 8 0 0 1 / s e c «±T*Wrt-*# 

rar#£5 7] jjaaMa^oDHtStiioitiio. 5 

l /3#l*©W3CMS*iT^*£fc&4«*fc 

*3^e> 1 /3«|*©WSCI»SftTV 

BH**6 0 3 Jjaxv^>yffl^©JsHBWM8»4. 

4 0s c cmJ^CDS!£Si^^tg$:^-rS^«!l$:#M^ 

4 0 s c cmfiJLt^SSgfll^iM^'tS^ilS:^^ 
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6 

'J , SSfttf 5 0 0 0c m2j,XhT'feS d i: £#®t£: "T 
2 5 {CfBigOT^^XV^a^a 

A1-5#Sli, 1 0 0 s c c mRi:tf)8ft4fi!l$tB£W 
A+*#«tt. 1 0 0 s c c m£Lhtf)§?tfiJ§giafe 

mm* 

tt«anfe««*©>K>^6«!*ifcS:W«fcU ft 

#5 0 0 1/s e cJSU:©iMtJK>^*y, rto, 
^T©J^y©SWBiK©ii5W# 2000 1/sec 

urates] imxxm&m*. m-$mmmz 
mi i Kwm^x^rmmm* 

30 zmm-rm #s i Kewc^x^flKsai. 

£fc £#8t£-t£!f#5l2 7 tcflBiS©^Xvflyi=£ 

mxmi 2] ±mm*mmms oi^ msc^©#^ 

fcJCSS«BI£©St^>#£*>*CICj:yifc 
40 ©^©2/3j^tfcS£olc^sr£&^£1-S 

i KKMn^x^wmm. 

1/S0= (1/ZSn) +1/C 

m^m 7 3 ] ±ib^«^«s o it. mn$<Dwm, 

jK>^CE*We*KSl3ft»&Sn (nii^>^©#|Jc^ 

^T*^$*u jb^Ml^magSO^JiOyS^GiS 
(DS^fno 2 / 3 RJ:^ J: e> JC-t* i 
5 (cfaigro-Z^X-y'^ia^a 

1/S0= (1/SSn) +1/C 
50 ± < mcm®0)i<i&Zl** ±S&£:Tffi<DW. 



7 

gpiioiy =f- y >m(D*7^}\<m-z «fc *)±iztm??z> - 1. 
zumti-zm&m 1 izmmo-f^x^mmm. 

[0 0 0 1] 
[0002] 

(LSI) <D$£tlC£<fl!VM>>*l 
TV^S. fi^<&£J&tt>f;f>x«y^>y (RI E) 
x>yf >^^fftil OmTo r 
£> 1 0 OmTo r r, fcJ&tfXffiAtt. 1 0 s c c m# £ 
1 0 0 s c cm^5 ( R I E&lCfcWttt, W&llV) 

tpk «fc y =mbv > fcjww^ssafejca y . ^E*©_hR8«fc 
^>^fix-ii, mmm* 1000 i/se cj^t 

[0 0 0 3] #^Hg5 2-1 2 6 1 74^H>V0 

p20 7, (199 0) (Solid State Devices and Ma 
terials P207, (1990)) (CliV>f * nifc^Xvxy ^y 
^ (ECR) £^<ffl^<*tVTVvg>o 3S>tC, K^-f^ 
D-fe^i/^TK^'f Ap 54, (1 9 8 8) iCttT^h 

1MX>* f^;Di;' If- 9 (2) ,"310 (1 
9 9 1) (Journal of Vacuum Science Technology B9 
(2) ,310(1991)) (Ctt/\'j3>§9RIE^C3DK^-fX.y " 

T-yymmtfMmzftx^z. me.o^x>^> 

rmWiOfcJ&X XE3l\Z 0 . 5 mT o r r eUiT'fe »J , 
iS7MA\t.2 0 s c cmJ^TT'feS, xy^>yi&g 

Wfc bT#Bft5/ 'J 3 X £ UTigiSl (C 

12) &MV\ jfXEEO. 5mTorr. #X&fe*20 
s c cmfcf Sh>Kj3 OOnm/mi ntf>fiI#f#£>;JxT 

[0 0 0 4] K^-f x^>^@©10t|tL 

T, V^n&K^-fXy^ygg&EIl 61Z^. 

1 0 liivW ^□M^SP, 102fi^f, 104ii 
£/S:ff*ffligAP, 10 '5W5U&1fxmBSB* 10 6ii 
YX>a-a>l>n-7, l o 7«3g£Lfc^Xv& 

^s-fb-r-sfeftoDeeaps, 1 o 9 nyv^- 

j\ 11 ow:i#|5h§j, 1 1 i«^-v>a-, 1 1 2\m 
mmmgL 1 1 4txB^^>y, 1 1 iit^y^yifm 
imzzn^tiTjk-f. -?<<*nW&£.®i 0 1T-$8£U 
fcv>f*nim£!S^i 0 2&^y?^:wt-i 1 1 
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iET^Xvli, i^f^i 1 o±<Di/Vny 
tfx-/Yg®£x«/^>y-f.6 0 KtF9>fxy^>yS6 
fllCfc^TlS, H^<Z>#*«-#tf)#XlB'gl 0 5t 
-OCDVX7D-3>hD-7 10 5 £MV ^T^-V >A 

-1 1 lfaizmxztu mifxwmi 0 5 

1 1 ltCiffl^ty#^P,tlTV%S 0 -£<JD#*3§EAP 1 0 
4tf)|fgPg|S<Z)im&, tf^Ifffl 0 5CD^TBSWSST'fe 

A^nss^/xotifsa^wstfiK, sc^tjo^i 
10 1 4 iz&z^yrt-fo&mjumjmtfxzwz z& 

<&5„ Mimt o r t LXtT*\*m-t s c cm, 
0 . lmtorr &emiSX]£ffimX' lift s c c mCDfit 

mWX'teA 0 0 l/sec JWTT'&So 

[0005] m\*&%*wmzM?&mmmm3i l * 

[0006] P= (q + Q) /S - (1) * 

p dorr) \tsmmns.ts ymmtxom 
20 mic«fcy£E*^M^s#^tt^^XviJ«si5©^ffi 
ii) , qii^&^AU^t^^g*^©';-^ 

*, QtS^AtfXSfS* (To r r • 1/s e c) , Sit 

mwamhmmm a/s e C ) sts©^ 

q KQCD 1/10 0 O^TT'fe »J «£/<uifMrC'£ 

So mmmx'it, xy-fvmmm <s 0 ) 

*«1000 1/se c]HT<Z>*-tfj&-tfyzfZffi 

«ta^®#^C3>^^>x (c) ii2oo 1/ 

sec~1000 1/seot 

ss 0 \*mfe(mm&yzfoymmLs i^sn 
30 (n«^>^©^jg(^^«(ffl) timmm<z>Mm=i 

y#v*yxciz£Wk&T*mzft. 

1/S0= (1/SSn) +1/C -(2)^; 
t!BR«l^^iSl 0 0-4 0 0 l/sec©|^ 
&f?oTV^„ t^-oT, 0. 5mTorrlC^E*S 
mfctZ>£M?ZttfT'g2>Xxffi&lt4:~2 0 s c c 

[0007] m^a^weo^otjsti^-ts 

40 [0 0 0 8] t=V/S (=PV/Q) - (3) ^ 

v^tt, ±fHoiiy^&#^iS^ 1 0 o~4 0 0 1 

/sect-, m&fomgmmti 0 0— 3 0 0 iwgx* 

fey, ^ifeWi4 0 0ms e c~3 0 0 0ms e 
ciggil&oT^fc. 
[0009] 

BB&WWft L i e> i: t«MH LSI ©tW^btc# 

. V\ 0. 3/in^©^a©m>A<DiIIX^I!f*^3 
tiTSTV>*)W. SfefeORI E?£$:Mv^fc K9>fx^^ 

50 ^^t'ti, tf*mjm^fctojtx-75X^'tpT*<7>'<*y 



9 

So 

[OOlO] 5DS:^ffi : &{S<'rS'ii{cJ:U, H*zf 

EU&UXB. (MftEM tWttlmTorr 
JECTs L < ti 0 . 5mTorr JiTRCf 2><imtf$> 
S. fiU ^9Xv5:^{cM«S-tirSfe«)lCttO. 0 
lmTor rJ^<Z>Efrtoffg!T*&-5„ SJfctf^ffitfXB 
^K^-fx^>^g£LTWU JJBECRx-/^;/ 
*$HE, v?"* ho >#t«§s!R I EISKRtf^U 

[0 0 11] $e>{C, LS I&gft-t«S iVx.;\(DW. 

mitimtLx^x^). «*.«. ±§becrx^> 

? VC* 2 0 0 n m©/J£ U £/ U 3 > £x «y f - y 
$f?*5fc*blC, 2 0 0~3 0 0 nm/mi n©xy^i£ 
ST*iKll~2^C)«M^S:llt-'S„ tt@8-f>^© 

v nm<z>A±irfy-zm±VT^y3-yy&m*:ig#>r 

y, ^y*y?^*.WLZ>z.£te<*)\'-rfvh<r>m 

[0012] ±SBECRxy^;/y!£e-m, # 

JtG^fct&teaSSKJ: *J < LTxy*>y*HE6 
1 1 7 £Sf^5 < U «*.«. 13 0 0 

1 / s e cRJitC-TS fc, #X3SAP 10 4 

yA-^-i i l^^Wiji^^scD^sfSi*^ 1 ^^ 

' 1/3 «TCf «iEW«%6. 
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[0 0 13] ^#AP10 4^ 3^v^y>fm 

mm.i 1 7©swip^*ewptei 1 oamotx^Kss. 

ftmivf^yiBiai l 7©tWMcj£#£&iN£: 

[0014] 4 fc, -*ggf©#* SrSfcTWC-oOTva 
10 7D-3>hD-7l 0 6fc— ^O^B^f©^^ 
TV*fc©T». xyf>jf«agl 1 7ft©#Xtf>2fefttf 

4fe fe» lex y ^ > ^ ©i&HSjWB < & « £ v * e> r^ntf 

[0 0 15] 3P,{C, f^(5©±8aaBTI4^3:/\-©* 

PSfbrattfC-^ft. 3tf xcD8ftn««x y ^ > i 

1 7(D*^C+^^e J «:^i:^e>^giA^ofc 0 
[0 0 16] #&t!B0)@fllHi, HWBJ&TjtSS:*-*- «aw> 

Z> F54Jiy^yiflT8mf K9-f xiy^>^BatS:ii 

20 

[0 0 17] #$8$<Z>fltS0)gl$te, *.to--f*j 
*K9-fx^^>i^*aa0fK5<xt;^>i^aiS:Ji 

[0018] *H^cz)fifiogeg^ Jfc&tt©i*v* 

x«y ^ > y-fimca- K9>r x y > ^sw&iitt-rs z: 

[0019] if$mo^im%mA. »Rtt©lKn K9>f 
H\z3b&. 

30 [0 0 2 0] #3S$©ffi©glfttt, lmTor rJSAT, 
M*L<te0. 5mTo r rJStT©iSrff^ffi*K:feV^T 
500nm/mi nJ£t±» Sib<lil000nm/m 
i nRh(D^x«y^SS?:#S K5-fx«y*->$r£8tfc 

[002 1] ^^©^©g^ *&-tt©S»as K5 
W x.v*y>flT8m* K9-f x v ^>i^6«S:Jl«"r* 

[0 0 2 2] *I6^©^0B69^ ^x/N^®^>^a®^ 

40 x.v5 L >^*&aU t K7-rx.y^>^MS:J|^-t5Zl 

[0023] 

ttlmTorrJKTfcU A^o, ^*^GiS5 0 0 
1 / s e ofiU:-eSJC^©We»M«: 3 0 0 m s e c 
JSTFn M*L<iilSM^i^l 3 00 l/sec« 
±T»iBa5^CE>»SEB«aiS: lOOmsecKTWi 

50 [ 0 0 2 4 ] H 3 3 C *56^CD#^tS, #%&3M 



(7) 



#M¥ 8 
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l/s e c J^T©*g^#I^W>fcik v>f * D?&Xy 

[oo2 5] x.imoii.&mmfimiz. m^-r^n io 
t£#©i. . 5«jsLfc©itJsaw>xv^ 

800 1/se c6ilfcfeBigRfc-*SlH& (2) flfefc 

©I. 5«j^©»tM<oxyf«flBaB*fb. «*© 

!©Sfr#HiGiS5 0 0 l/secRi, - 
A5mTor r JBtTfei»ifc , *"6lW«. (3) fifefe©2 
#£U:«D?IB*ft. tfefe©2fgRi:©«^'f4S:SWi:-t- 
SflUJc,. -Tftfetu H£&#SMSl 3 0 0 l/s e c 20 
Riu ^ffi* 1 mT o r rOTM^ttSm T* 



[0 0 2 6] :/a«X|^<Z>j&0&&&'?&£ (3) © 

*j*JWKr??**«^ ^ttisg^n-fe^icwsii*©^ 

:ODg#&5fc«>, M©2:xh vi*i«£. <S 

3^^T»»*ttiBS:#Sfe«>tC (1) * (2) CWtffl 

[0 0 2 7] fffi£© (1) ^C<fc»J, #XB&3Ps Sffft 
j&gS, tf:*ttftQ<Z>Hffi& P = Q/ST*^i£*lS© 

t% jo^et&^^«^»Kue^^8ttKbeaai 30 

fi^^BEAft 0. 5 mT o r r, IS&gMsCi&g*: 8 0 0 
l/sectfSi:3 2sccmi:^5 0 Lj^U 5£ 

Ul*Kli40sccm£U:t*5. 
[0 0 2 8] iiT?. #;*ffi#»0. OlmTorrK 
TT*ifc@#^j£icfcS©T\ itf^B6*©T»l*0. 0 
lmTo r r&jjfctSi^jWati/V^, 
)[0 0 2 9] #Hjt^^S©*£3£%&lC^ 

n.*fc, d»*^*^ei6SMea«i ooooo i/se 
c &jB£&'<£-ett&v\ 40 

[0 0 3 0] 3lfX»ttl9IH«*» S^OMco^l 

fcJaaiMB^OJbR. fttfxy*>*WBKfc©£j6 
BfflBS:#JlKA*VSfc» 0. lms e cElhttS^ 

[0 0 3 1] #*©&#=!* ht# 

:*SfEf6!$PS:#MfUCA*l5 lOOOOscc m&M^. - 

[0032] mr-iz. mrn.<DMm& #*&ap©®» 

R=l/ (1 + 2. 7 3 5X1 



.#**APi:#;*HW©IHIK:j!fx*y 7 rSfctttW- 

> /W>#*ij|AP% U WWIfcHSrltl- £: £ trfC 
*^*>^-©Wi#lfi«cStt*S£fc, v^.7D-n> 

#x3£AP >-*-©* U KMfflt <fc < MfcJfc y # 

FtyCtSttS'i;, xy^>^aS£©iSfS/Wffl < fcfc«: 
0. 5J£JLLfc-f*s^ ^iAPfflilS^xyf>y 
««ffl±ilJ* & l / 3 JSAftfflttKlcKtf * 3 fc, f 
3k £ x y ^ y iffmMoM\zm&^v 7rS*8W*2 
JM»c«, #>:*D#MiG&S!£: 2 5 0 0 l/s 
ecRh ISKB4 00 0 1/sectXhlCU 
Sfikn>4f^4f>^ft20 0 0 l/sectti, 1* 
L<t±3 00 0 l/s e c^tCbTl^I#^3>^ 
^^^41300 l/s e cfifLUC+Sifc^Cfc 

[0033] mntc, t&£©Btti*. f*>A-ftKfe 

W«^^CM*fiB|p|ffl«: lOOmse cJBJITi:** £ 

So 

[0034] $e>ic, _hgag«jti, ^as^y-t^u*©!* 
'aswKa»A-r*^SHis iooscc mj-xt^-rs 

W46i:^«ig«S:5 0 00 cm2Ri:t-r 
33 00 1JK±£U #MiG1^50 00 1/ 

2000 l/s e cfijLtfc-r* 
[003 5] ^ 

A&tiT^*. *Wfl#6l*, 3tfXfl£AS:ffi< U ^ 

[0 0 3 6] 05^ ^jfiais:seffca*&*®iBasffi 

02Ci • A • P/ (a • Q) ) ••• ( 



13 
4) 55 

^>y35fxtcj:y*4*jg»re, o. i#e>io©«H 

EE, att#*a>f!lffl*£au iyf>^a»:feW« 
#A#*OXR«OT^xy > ^«!W©^t^(C«fc U 
&*$)£!&T- 10*?)1 0 0%©*BH©ffl&*+*. Q 
tt^Sat^**. El 51*, x-yf>i«A?:7 8. 
5 c m2, jt/XftDS* a £ 4 2 % #*£E ± £ 0 . 5 m 
Torrt LT^L/fet»ODT*&So Z.<Dt&kfri>* BL 

wms^amisteii^msLt. £*>izm*~tz r 

-5= H6lC^»JIS:SBfba*fe«W)^»fi£l» 
WS©3Wfcfc* (3) fefflv^tHTTf#«>fcli(»fcB^-. • 

tot, #xa»©^ic£&fc^x^>y5^&iH 

-So IWffi* (#Xffi#) #x8fsfi£*£< 

<xy*>#^i^cj5tts#*«tffc) tfA^wsi? 

-5= 

[ 0 0 3 7 ] EI 7 JSSrt^^&tJ^AliBSSEfffll 

#xmpmt.(Dtm&*: o) (4) m^x 
#«>fe*SjRfcavr. sg*a^rt©*&&ea* 1 o 

0 1, xv^>inif»Att7 8. 5cm2 > jtf^SfiWWS . 

[0 0 3 8] H7*i»6, ;5fXj»fi»iaiffl»*fcfct>ICiE 
l3itf£#:*©Sff&*#tAU 1 s e c#e> 10 0msec 

xAA*f£*£?<Z> 6 0 %&Utt Lf=.m$. m 5 frbti*. 
ffiftfe4 0 s c cxnfiiLh. ISKttlOOsccmg 
Jt H7;fr&3tf**eeBJIH«:l(>Omsecjet 
T. L < 5 0 m s e c JKTK+*itf *V^i:'#*> 

[003 9] xv^>yMJfflSrtffl*afcVl 000 1 

vx?<m&. «art%an*^«utft 1300 i / 

T?S*. ^APattMPffiiifflte 1 5 0 c m 

2ii-rszii:{cj:*; tf^ugAP-ccarxas* i 

tJ{fe*ifcfe|»<ii:««T»*fe. .3*Uc<fc»J, #*©SiS 
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[0 0 4 0] #**AP&, xy^->y«aS[®gH(CP 

'J, SW»J:<^^5Xr'fbS*l*CD-Cxy^>y» 

£«»i<&J:^fcfc»A ^©fe&xy^tf&Ki^Hx 
10 [o 04 l] v^n-n^ha— ^T^SMISrftfli 

l/T Srttf^lWSr^-y l J KSJfMx J: 

<«K8iytftt*£i:»cj:»A ^*>A-i*i©#*©SES 
nflD«y fc»Jh"*-*ii:««-e*fc. -WHS*. ±!if> 

fe**Lfcfc*i>. #*©«Etl©i£Hx#&#£*lfc. 4 
20 [0 0 4 2] ^>A-©flra/it6tf>ifc&0. 5Ri;lC 

•ts d h \z J: y , yrt-*fol5fa<\l-ft\,zjs*tm 
tcj^ b fc©«:x v ^ > y«taSrt ©atficWBKtf 

y *o^©^3 / wioitac £*© «t e> tci^p & a 

WSfrfc-S^ a. l/-S/a > Lfe^T'feS, x^y^>^ 

«ts^©ws/iis©it$: as < -rtii^x y ^> y#mm 

[0 0 4 3] K5>f X-y^■>^WT•^«M«BE*3Wev^ 
(fif, ^9Xr^6^x/NtCA*f+*>f*>®lfSSW)jH 
- a»K|C»A x^>y<B»#ttjW«<&S. *SSW»CJ: 
I^A9ftxy^>i0tafTHfiEA»mcJ:6Jt* 
ttxy^>yfeJ#-ttJ:<fJsa!"5i4:«<T?8*. 
[0 0 4 4] ^MSH^tM^t Wiyf > 
40 ^$rf?e>3i:tc4:»J, -SK#jK©f^£#PI-rs^i: 

fie^fiT-ii, mi*. *>^*MeaflBw»i ooo 

^iJf>XC^200 1/s e c~l 0 0 0 1/s e c 
T% 1 0 0—400 l/secT?Sofe.fet, 5 
mTo r rC#*£E#fcRS1-*fcflE+ifcJ^£*2f 
50 X*K*li4 0~2 0 0 s c cmtftoTV^c. ^C#6B^T? 



(9) 

300 1/s e c£LL H*U<tt2 00 0 1/s 
ecRhtCU 5 mT o r r !• 8 O'O s c c mO^S 

[0 04 5] Ell 8 li^*ffi3l^gsS£ 1 0 0 lfrk 
10 0 0 0 1 4T35ffcS*fe»^<D, 

^»i9E«wfflB8«&sw-. mmmm>< 100 1 © 

7 0 0 l/seoah^|5 0 
0 1T*123 600 l/secflh> «1 0000 10 

1 -£1*70000 l/s ecgiLhfl^eJWMBaSaii: 
•fSifctiU, *^SKE«W«:1 00ms e cfiTFKl 
^tLTS6ttSKK3iaf7 0OO-0 

i/s e c feseat-sfefticji. ttfga (2) s»*e», 

$1*1*14 000 0 1/s e o<Dg&B3tBfff>tfy71t 
fflVV. 14 000 0 l/sec<Di^3>^*^ 

[0 0 4 6] m*^&MKmua*1l»1*z 

tC-t£3t#T'£5= " 20 

[0047] 
KM 

x*^>*i6B©--*^feHlJCa*+. StMS^l 
T2. 4 5GHz©KWift«:$8£S1i\ 'iX$:#M^3 

6 #0mjBBtcn!S£tw 8 7 5 #<*7*©?&i§{c «fc y . 
iWi'DNnvfti (Electron Cycl 30 
otron Resonance: ECRh&V^) 

»*3tf^»AP9 3^6JWiaJ4, JGSK&ri 

T^iAP 9 v ^attK^hJL©!!*^*'!/ 7r 40 
Si 5&iiLTtft«S4/^A3*l5 0 #**Afcl9tt 
2«JfJSit±«tt, «rtW^Milc»UT*«»c8!KL 
fe„ xy^>^n^^^ffi*tt^9X^jSflB»fC»|BL/ 
'fc#3&E*ls>*2 3Jc.kyW£Lfe. z:*uc«ky, 7 

£ici*, ^iAfeotaTC?WJi+*?l««Wii6jWB 

^.e>*U 13. 5 6MHz^4OOKHz0RF;H 

i 7jW3Rflin?s*. K^&asictet-* i saw 

Wtfcy, 5 OtlJgUilCiRMk'eSS. 50 
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[0 0 4 8] SfW>^W$Wfi«K2 0 0 0 1/s 
e c©#-iK$)W>72a«:MV\ &MI«g4 0 0 
0 1 / s e c CbT«rtl»©*AtttC*fUT*|s»K:i! 

life. ie&*w©**^:tf:*^naR» 1 

0 % tfxAityWMcat LTSfflaKUBBLfe. iftfc «fc 

MA »»«at3>dr 
# * >x^^ffllWW(t3>^ * >;Ui4 o o o 1 

£_h#*J:y*S<U itUCfcfcfcoT, £©»&£ 

>f^/*SJ:y*a»<Lfc. x**->yi*©tfxAtiMI 

S«£££Lfc. d©Bfc ^l©MNsG&gte200 0 

1/s e cT*&s. *&, gtagp. $mm 
(ommti-oo l-e&y, jcs*&^p<3©#x$££ 

t$B3tiffSz£© (3) a*iJ5 0mseotft«. 
[0 04 9] i©«5i^V-f fn^7X7i-yf> 

ysatfejawr, s i M/>^-jcfflv^e>*i*s 

©xy^yfcsfjfcofc. WW*. Si£tKfc-5 0 0n 
m©J|[gSKMfbRU ^©.htC^hl/^Hvx^S: 
JKtftU fiWWfc K9-f xy^>yLTjeo&0. 1/im 
*»&1. 0 pmAft^Wtjt-^&gjftft. Jhhl/S;^. 
h&R^l/TS 1027:*?&^L& : &©7*%S. x 
y^3/y^tttCl2ftfflV>, jf*m±!0. 5mTo 
r V0n^-5 0 0W, R F/'W T>Ui2M 
HzT'20W, 9x/\&&tt-3 OTCtU 
2*v& 1 0 0 s c om*T3Efta-ttfe. tiftB3ftft&*lili 
JWWP©±**» feT*JC|fiItf T/hS < > E C R^ft&^S 
fet8 7 5#?*©&gt*9:i:A_L;£4 Omirre&o 

^ 3©^© s i 17 Twmi3*ffim*ffl&m 2 tc 

atf . 2 s c c mTHi 8 0 n m/m i n©X>y^S&ggi* 
Cl2^Xj5S*ti: ; btCit&irU 100sccm^C«V^ 
tl 3 00nm/min^j!ofe. IH8«©x>y^ 

^y&fttc^s, nimbus i©vx^*>&©r>^ 

-*y ht©IHKfcH3KjB*-r. Siffli-vf>« 
tt. 0 . 5 mT o r r ©fl&ft££*n*& & fetttift ^r«Q 

mtao. 0 3ftm&,rx\ if7MMBEMsaimt./ut:«t 

frofc. S4 tc, 4^CJ:«|tElttiM3<S2 5 0 0 
1/s e c©£Jg. S.t«£*©^(*^tSl 5 0 1 
/s e c©Sg&ffiV^#^-©S ix.<y*y#am<Di! 

xE*flSc#s$r^-r„ xy^>y*ffttH2©»iaacfe 

»6tiffltH»-e*5. fl6fexv^->4^lfflt1?tt5!f^£E 
*{STt S i ©xy^>iGj«»4**BC«sI>LT 
V^S. £ftl*#XftftB3Ntf4 7 0ms e cilS<, * 

^SiiiCiS. 1^^3iS©*9g^^fi : feffiv>st, 
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0 . 5 mT o p r &T©{£:#;*JBCJ3^Tfifel5^g© 1 
OteSLtCDiiyrmmtmbtU 0. 5mTorr&T 
T* 1 Mm/mi nVXtom&^vryyZfi&SZiltf 

0 . Umfr&'l. 0 ^ m©|«©JU»C£ V vc 

1 02®xv^*al^*e^:^i3Mfc1^rf, ^Sssaio 

0 s c cmlCfe^Tx>y^->^v^^lCfflV%feS i O2 
£©)§#?ifc (S i/S i02) !3|!j5 0T'&ofe, 

[00 50] U>K-^jKUS^U3>©xy^> 10 

y-efcia 2 as^u?® 3 £t»9Hm©|gg&^e>*u c 1 

2ijttl 0 0 s c cmt'l 5 0 0 nm/mi nf, 7> 
4f-#yl»*i0. 0 3AimJ^TT*feofc„ 
[0 0 5 1] milzmtimsmrrJ 

«^&tl«S i 02©xy^>iTftf}ofc. WWttS i 
SS±lC2Atm©ff3lCCVD&T*S ilMtlI&&|ft 
U -£-©_hlC, ^M/^m^WUc. x*/?- 
>^^lCliCHF3?:fflV\ ityi&j]0. 5mTor 
r, v-f *n»/W-5 0 0W, RF;^7^»8 0 0 20 
KHzt*2 0 0W, 9xSMBft&-3 OTCfcU 
15:2^6 1 0 0 s c cmitMStfe. 2sccm 
T?tt5 0 nm/mi n©Xy?S&KttC l2^Si£*i: 
iltrfCifti&Bl/, 1 0 0 s c cmtC&Wt5 OOnm/m 

1 nilftofc.' S i02®x.yf>i^lt 0. 5m 
Tor rCD^^BEAT»Sfc»l*V^lfttt3W»&n. 

2 Atm©$S£©S i O^^Jjyfy9-fiV hSliO. 

0 5/ttmjicpT?. #*«aKfe«tftiiei:^&*»ofc. 
3*>ic, x v ^>$oiK©JUSfi(^iWv!5<o. i/ti 

T'feofc. ^Sl& 2 s c c m^P) 1 0 0 s c 

I*. 2flftBLfc8fc*Lfc.- 

[0 0 5 2] (££013) •H8Ki«*SBKRJ»fiWrt'> 
x«y^>y (RIE) gmommZiji-t. Wia^/l/ 
fefll?tfea»ffiftaiT***fc«>. lmTpr r J0tTe%i 
aw»iWC»*. JC89ISISl»Cx«y*->$r2f*«* 

au 13. seMHzcawjareMrtib^^XT 

MSftfc9x/\8fc:tf*^9*«Cj:yx<y*>#» 40 
JS*S. *Sl^xy*>y#*J3#;**|AP8*»&JC 
^M^: 1 &ftTHM« 1 0 &f BfcK>:7 1 1 K * y 

fctf-CS*. #LS#Xl±:tfxSf*n> 1 3 & 

»U#;*B* 1 4 fcttT#*i*An9 * ? i/a«IC 

A£*i5. #*#AP9t*2fflffiJBUdtttt, AttVCfr 

tt, ^xAfe01CJeilTJC7MP1-«JWWi»l 6jWH*.& 50 
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nrv\&. JK&ftinfcttl:-* 1 8jWvvr£y. 5 

[0053] mm^yzf\z\m^m.2 ooo 1 / s 

e c©*-jKfl^JK>^'2^S:JWa|J©it«iM»tC*fLT 

^iciBgLfe. #*©^tfc*awais. mmm 

*^I44 000 1/sectLt. £"©Bfc ggffigF 
ftaSBEI£2 0 0-0 l/secT'fe5. JfcttgP, 

^wi, SHic«simt»: 100 n?»y . see 

«tS^I*I©^X#fc^«tu)i© ( 3 ) 5£«fc y 5 0 m s 
e ctfcS. 

[0 0 5 4] H8(C3g%+aB*S(fjlCSlStt>f *>xy^> 

v^vn^vf-yinffivit. s iasBthtc* 

M/^hfel. 5 /BmCffajClWfL/K-irU SO 
G (S p i n-pn-Gl a s s) J P3-#yi/VJt}t$(D 
*(WHS:J»au' *©±C*M/S?* hT-A°^-x>y 
fcfjofctfc *RWS:K9>fxy^>yUTTJi*h.l' 
h «:x>vf>yt5fe«!)©vxf feftSftl/fefe©-** 
xy^ytfxlcttC^fcfflK jfXBjjO. 5 
mTorr, RF/^C-5 0 0W, ?x7\$&glt- 1 0 
OCtU #:%iftft&2fr£>l 00s ccmiT'MS 
1t7c„. 2 s c cmtttl OOnm/mi nfflX'vfJiS 

tec 1 2#*Sf£*i: £ fcjdiflnu 1 0 0 s c c micfe 

KlOOOnm/mintftofe. l/S^*. h©x^^ 
yifjmKli> 0. 5mTo r rCD®^ffi*f*Sfe«i 
WV*#l&f£*W&*U 1. 5Mm©S?$©l/i?^h©T 
v h*«0. 0 5 Ai mJ^TT's -#:*aUHfel§Pft 

< 0 . 1 ai mfr & 1 . 0 At m©fS©7LSfCfe 
[00 5 5] (HSg#|4 ) #$89§©-|£5i0!lS:eJ 9 tojs 

■t„ v-f * 1 0 1 L-fcv>f * 

0 2«B»A V>f *atfl»AP«llyrf-*> 

yt-i 1 irtfflxv^->y«3iai 1 nzmbtiz. # 

#*B» 1 0 5 «!LTXv^>y«lM 117K 
^e>tv-5o ^t5tf^Bi»l0 5©fl«c«iL#W , e>twfe 
3!f5UiAPl'0 4€:aoTxy^->y«!aaSl 1 7tcjK 

[0 0 5 6] xv*>yitBlSl 1 7{CAofc#X«:£ 

**iio 8»cj:ytftnfe«!WanTxy^>irMas 

1 1 1 (D^l^mm^-Kt&Z&^KffifoZ,. ZL© 

^©Sfcniicrx^- 109 ©.tgu-rv-r 9 umzzi y 
ttJteKff-fe^rtbT^x/N-roxy^^irftfT*^. r 

©^{CttS^l 0 7KlJ:y^M»«MftWairt*ifc«CJ: 
y v>r ^ ojS[©x*;i/^-^^«k < rf=yX~?\z&oi> 

[00 57] IW^{cJiiSiMi2i®!i 1 1 2 ic «fc y WMM 
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[0 0 5 8] #XfAO104A^ft^-l 1 1 ft 
(CA*J. xy^jrjaaSl 1 7T*^Xv^tC^o 
TfiA- 1 0 BT'Xy^^^^fSlCMV^ejtlfc^G) 

e>*fe««PT»*i*|B^i 1 oo«&a»j, 10 

7rSii 3fc*M,Tje&K:/? , i i4£J:yiffijK3ft 

•5. 

[0059] W&m&wMS&Cy-ftcM^&t.l&'P* 
g&tfy7ZWSffl^z>£mz\& *v>A-i 111c 
14&IftytfttSCDT*W:&<> m$V* 
-y77§l 1 3 Sr^LT^iWl-l 1 llC&yttttS 
3i:lcj:y, x-/^>y#yi^l 1 7^6*fe*l*tPT 

&zimi$<m(Dwm%m*.i%-~ ftt & s t a. 

©«fc^X>v^>^^rfglC^S 0 20 
[0 0 6 0] *mfoM(DXX(DmiZ®m'tZ>tztb<DM 

mmztidtr^mxa io4tt*ssio8 turn* 

V 771 113 tf&S. 

[006 1] 104 Itf&feOS^fctt&ltt 

%i«Bi««a*iTif>&3^ofc. o 5 

- 1 1 1 izmm&Mu *<DMfflAvmz&mzisti 

S. #*IBlrl .O 5te^>r?-l 1 uci£g3fey#tt 

[0 0 6 2] *56^T'li^^AP<J!)^PgP(0®«?:j£ 30 
tf*£fcC«fcy, #X^#^©l/3$:@;tfc^«J: 
e>ic-r&££&#m£f S. 09(c^Lfc|IS6MT?tt^ 
^IB^ 1 0 5 ifif-rz/rt-l 1 1 tmnt&mnziST. 

IC^iCO^^AP 1 0 4 SrIttWftifcfCJ: y, *t*m 

AnaffloBffim&m^ iyxm^.^m^ : m(D 1 / 3 ^ 

[0 0 6 3] Y^7n-3>bn-5 1 0 6$IUT#;* 

^>A-{i#x#A5£33T*^mft^1-V\> * 
2aSWT?tt3tf 1 0 5 t.*V yX- 1 1 1 fcCDWIC 

^iAAy7Tll 1 6fcRtffc£i:CJ:y, ffiAM 

[0 0 6 4] se>{C2fs^U6^!lT*{iv^7a-n>hD- 
5106 fr£«b£:*f;*m 10 5^ >A-(Dffi y \z 

[0 0 6 5] ^5^ttiV^>y«^©+<W5f3fi»C 
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ftta***. xvf^yjBiai i nommz^x 
m^&ft^<mfo\%^v*vv\zi^&m4-m^\ 
■f-i-c^atw^jtdffl^-v^-i i lo^s&ssti 

atf*©^*^* ^<-ffltf<W*e»C»h.6 «fc e> \Zffi 
*lSWIir*-*fc«>K, B*$«10 8S:Biy#W'fc o £ 
0 8 MJtoffla &JB<"*SHHft8 
fcfcSOT?, &.*y**ja*©fcttyftftt*fc»B!fl*c 
^S'Bll&l4*S>-5. :te*Sfcttr tt#**AP 10 4^ 
6>, I7f>y«fflil 1 7(Dffl«PtCft*W!|Btel 1 
0fc*-v>/t-l l l cDiacoHERiaiT^^t.sEfe < aSfc U , >o 

[0 0 6 6] $ £M^0JT'tt^-v>/*- 1 l 1 4:Jt 
^jK>^1 1 4ffl|R«c«*t;X^7T*l l 3 t&LVtitt 

fflWKRl.l 2S:SSKbfcy, V 1 0 9 (DWgffl 
SWfe*®?M«W««:«t»J^fc y -t-S&Mtf -e 

i i sidate&K^^i i AoiMMttJifiz-y+yym 
mil 7 <Dimmft\zt%-\zfrfrz> «t e> ic-rs»s*«& 

flfcyttW* SWt/-^7rSl l 3lix-v^ 

yywmi 1 7©#m&^-tct-5ii&£<^^#» 

v\ 

[0 0 6 7] Hi 0Ha|gaSW©*"V>/*--i l i©# 

litf^Bflfl 0 5tt4;*3fcy#ttT*«;tf. *fX.m*Ji 
•/7rSl l 6 l 0 Stti^tTffcJ: 

[0 0 6 8] Rh©«fce>Jfc^©-r-<^n?SK5-fxy 
^^^ifi&M^TO. 3~0. 5/tmCD^^M»SSi 

S i 0 2v:%*tcJ:yrt#~:/&g|£L&fc©&Mv\ 
V^f^n^/lC-4 0 0W, E7J0. 5mTorr, # 
>^SiJ*50sccm, RF;H77<3 0W (13. 5 6 

mhz) <d$&t\ sF G 3fxzm^. *<mm^ X 

Vl-ytfi&BitS 0 0 nm/mi n>Ut*Sofe. * 
fc. IMKxy^MttO. 0 5MinJSilTT?*y, 

[oo6 9] (jta6M5) hi i imftmomn-mm 

rSl l 6SrHM^T-li^<, ^IB1?1 o 5tc*ff5U 
^<zatobfc5tf;^A/iv7r£l l 6SrJR»J#W 

fco ^H4=&it^s^:EI9^cstLfell^i^J©^J:v^ 
j^. sm&fwwsfflt*. ®i i tcwLfesasw©** 
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[0 0 7 0] 0 8%RMKT*fc<> flfcfcbfc 

m 0 8^t^-i 1 1 om*>-mi*<DWf\\z.mm. 

A-i i irt©s*^*^g^csiy#WT, #*©8ft 

±ft_LU ±1 0%J^TtC-f£ 3 10 

to o 7 1] (^J6W6) mi z\$#$m<D-mmn 

LTf^tf^IB^fc^BLfc^T-feSo i©09T?te 
1 0 5tf*vyA- 1 1 1 (CWKCDflR^-eSSR 
LT^S©tC*fU jH^I 15frP>§f&riT<S:#:*£ . 
ioCDv^7D-n>hn— 51 0 6 £ttT*?5?S£ft!R&|J 
UTv>s. io©vx:7n-.n>hD-5£ttT*SiES& 

fBWcT*£St^e>;6y^tf&S©fc*fU v^7n-n 

>hP-^l 0 6^W*>;t-l 1 l*T*CD^7.gfflf 
1 0 5<D8E8t*>m>oT<£fcifclC, Xy^:/#KBI£ 20 

I 1 7\H<DXX<Dffift<Di%^tf&J>m<te2>X$M 
S» Lfr U ^*IAPA -y77^116 ©*£ £ 

mtc .fcoTSHfes-sfcy , ^^iap 104 ©ncosst 

■BWSifcfcT?**©"**, ^H4©<gTttHM-hliie 
[0 0 7 2] i©«fce>lC, »©3tf^i«10 5t:l8V^ 

s it tc «fc y , m-^fxSB^cD^icjt^T 8 -i y* v 
± 1 0%£CRc-f Si£:#T*£fco 

[007 3] <mmM7) mi 3\t^mm<D-msmiL . 

I I uzw^t^wsmaxmmi 0 5ic*tut, -en 

oM©v^ .7 n - n > h a - 1 0 6 £ffiv vt 
W#2&M<DttQte&e>. -€-*i-e*i© 7 o - n > h 

□ -■5 1 0 6 &^flS#:*^&il^S;i£K<fcy3 1 
•*yA-l l lft©#*©^£^— tct-Sii:**!^ 
So *fellI-^@<^>^>^S:^cfflv^sz:i:^c<J:y^• 40 

©# * <z>x »y > ytmMft&mi £■* & t v > e> 

Si (c «k y , JWfeS«H©^«:-MW&-»ca^b 
T, **fro*©^#*©x*^>#*SI£rtT*©«t 

Bfl 0 SfclBSO^jK^ftMv^SifcJCJiy, # 

-*f*w*, #-#x#>^£^s#£K:it^T8-f 50 
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-AP>3CDX «y ^ > ^j&g©:^—^ 2 ^J^|fiJ 

±U ±1 o%aT&c-rsii:tf-e£fe. 
[0074] 8 ) *^©ftft©-~ggffi0!I&BI l 

4 test-to 3CD^6gMT'ttv-r 9 a?##A5S l o 3 CDT 

C5tf^»A/^77Sl 1 6&9iy#»t, >7xA-l 0 

9<D±mz#xmAn 104 fe^ritLfe.. zoumten 
*©a&uo*M£wsi<*y, #fc^>A-tfr&$s© 

#*S£*®Sam^Sfc^e>JUft£Jfo. b^bv-r 
* a«®ayMC3!/x£EA^v>lwa*^C<5fc«>fc, 
v^^D»®J«T€:*S»ffcy, ^^7711 1 

MB. Azmxnrt >V77^1 1 6 f*l(DJE7J±#5:fflJA 

t mm trv>f * nM&SAts j: e> tc i/tebsi-s £ 

[0 0 7 5] (£Nt0!9) *«Wtcj:S^!^yfe^!(ff 
i«Sf«RI»tt-f*>xv^>y (RIE) §SB©£fe0!l 

&bii 9at-r. *ea«fias[2o ncxy^ysw^fe* 

AU 13. S6MHz<DMffim2 0 2XtmL*fX7 
5X7 2 0 3 £3§£3i£S 0 K£*am«ifi& 12 0c 
iru *S*&4 0cm©R«gT?, ttiW^JWKB©* 
V- K* y y*J xSP«fi2 0 4 #7-X* 

& Ta^2 0 5*wjs«B«)irtMre»y, rgfl®s 

#l£9 0cmT\ x^>y©*9— effiLt©fe«&. T8P 
^S^^SPfC*;^^ &#MHT-£S!t& 10c m©# 
5tP2 0 6 TiMWK)+*il«ia©PI*^e>Jt 
?5^ffia^5^f^,Lfco SIS^I^ 6 3 0 0 c m2fe 
y, 8^>f)iA2 0 7 5:6|i«gUHI|i:i^ 

)\,Zf2 0 8 ftRtt3C"*7£»ii:IC.fc y^ASit^T*^ 
So « ! S^i^S[ u *3>hD-5-2 0 9S:ilb^ 
^.BSlr2 1 0&It^AO2 l l^W'r>itt: 
/NL©HJi'^^y7rS2 1 2$rill/T^i0a^2 0 
l^AStlS, MzMXn2 1 ltt2-«ffJBtfc»tf, 

6WH#JCtt, -7xy\S:0TCJWTlc?&*p-rs?&*P«^2 
1 3*^i^.fe^^TV^S. g^!Mtcttt:-^2 1 4A^ 

[0076] Mmtfy-TtzttsmmsiB 0 0 0 1/& 

e c©*-Jlf^7-jK>y2^€:iWBW©*;MiK^#CT 

y#>7&y7,\tl 20 0 0 1/secT**^. 3© 
Bfc l^&f^GfSli60 0 0 1/secTfeS. * 
fc, S^0«, 9HRV©liiEMl£Ki5 0 0 1T?» 

y, %a^yi^©^wffimiMas£© (3) s^y 

8 3 m s e cl?$>So 

[0 0 7 7] si g^twaSPftEflPffi-f^xv^ 
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WW*. 8^>^S ig*£©_hlC*NU^xKe;*.*S: 

>^^KlttCF4*fflV\ ^7£EA2 0 0mTo r 
r, RF^r7-2KW (AC-SfffiiO. 3 2W/cm 

^©IJBK&SE*.* i tiz J: »J g W8(aiS:IEjtT^»ft 

a&SBfba-efc. r©s#©s ixy?sis©#x&is*& 

2 OlCaVf . #*8fS*5 Oscc m©^ Si 10 
xs/^jifttt 1 0 0 n m/m i n T?&o fcjW. HXSOt 
9 0 0 s c cmT&8 0 0 nm/mi nlCXy^igg&y 
J|t*Lfc. Z:©^F, 1 /tm©8B3lCXy7->£'l,S i© 

*&, -SifcjfcM/5*;*hi:©aHRtfctt4. otfe 

ofc. Xy*»©i>x/\|*2fctftfxA|Bi£Httt±5 

[0 0 7 8] (HfifeMi o) *|8^ic«fcs^MKyfe;i/ 

02 1^\ 0 ltCti5{@jfr©"7>f ?OiSt 20 

203 fcata-ttsitj^ra*. -jeg&isrtiqEiE 

S*i&ttW6_tr 5«®v^ * ni«tt«W©Ttc€-*i 
€tk -&tt5tt©8>f>^x/N2 0 7&ttltU WW 
»cxy^>y^MILfc. *W^rt»T?5«Wf©^x^« 

^5Xvi^ JCfi««2 0 l»cx^>y^«»A 
U T>f*ntl»8£»2 1 7fc;fevvr2. 4 5GHz© 
3*i&3SaW?2 1 8icJ:yaW»W2 

1 ec«3fcb-c«4a*s. m&HmnfctoKmu* 30 
4ffl©yuy-f h*n-f;b2 1 Qtmnammzwrnti 

n, 875 #**©«»£ J: ,'Jl?*>f * n h n >^in 
(Electron Cyclotron Reson 
a nee: ECR£%V^) {Ci: yffigB^©^XV 
x<yf^^^jmiAP2 1 i#e> 

sc«S2 1 9, nmmmz 0 1 &»tswtJK:>^2 1 

99y*JV\rf2 0 8&qIXlC-*-&££ICJ:>J3&it.S£ 
«tffl^li^xSgfin>hn-^-2 0 9 

*a t^B» 2 1 0 &m-c#x#ap 211^9 40 

2/a«K/J>JL©WV^Xy7T*2 1 2 SriiLTjfcSSIS 

2 1 ^iAP2 1 ltt2«ffi6iLfcR 

£2 1 ZtmXt}*^ 13. 5 6MHz^&4 0 0KH 
zfflRFyU7^2 0 2ATOlT*^. JGSftBgglCtt 
fc-* 2 1 4 jtftfwcjsy, 5 OX^RJltC^T'^S. 
[0079] SMtJK>^JCWS(?Ssasai2 OOOO 1 / 
s e c<D*-tftttfy72&%ffimB<Dip<iMlZftls 
T?WlC@B®bfeo #*©&»£&&&«». S^CT 50 
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y#9fyx\t4 0 0 0 0 l/s e c^Ufco £©Bfc 
!gBl#M?CS&gtt2 0 000 l/sect*5. *f :> 

sfcmap, ^^©*&6sstu#j2 ooo 1 
jes«Bisw©^swEeian± i oomsec 

[0 0 8 0] H2 1 ICaVt*^ v^)VffimM,-?J t 

uW&JXvx.yf-vtrmtK.iL s i Jftftfraxy 

h 1/5** hV7^ fcjgfifcbfcfc©-^ IW^tC 5«c|BIW 
fC^gLfc, xy*->y#;*K:i*CF4«:fflV\ #*EE 
^75mTorr, V>f ^D^U- 2 KW, R 

XS2MHzt*2 0 0W, ^xAt&gw:-5 on^u 

fc 0 £'©B$©S i xy^itBS*. ^ttftO 0 0 s c c 

mKlfeWCl. 5jitm/minT*feofc. '©Bp, 1 //, 
m©^?atCX>y5 1 >yLS i ©v**rt»&©y:/*f-jb 
vMttO. 1 j£mfitTT?*ofc. SifctthU 
y^h4:©3HRHa*3. O-e&ofc. xy*3aflg©tfx 
AW&tf xAf!9%Hxtt± 5 %OTT'feo fe. 
[0081] (HSfcflJ 1 1 ) H l K^*T«Hfifc»v>f * 
uWLzr^x-mvf-yimmiz&v, 8^>f?iA± 

»C|tefW©JW!*^*->S:?BaL/T, Ali'yf^ 
£*Tofc„ xy^>y*frl4C 1 2^E*3 mTor 
r, V>r^nSflC-5 0 0W, RF^>f7Xtt2-MH' 
zT50W,'-fx/\iKtt01Ci:bfe. 9iABiS6 

(JeAT©^S6WIW^iiWT*W{cg^iSi:^1-) £x 
v*T*K©BB»fc, H2 2CjaVrv -5xA|^x<yf>y 
^tb^tt5 0%T'$>5„ #Xffi&--5£ (3 mTor 
r) {CLTV%5©T\ #HtCi£g (S 1/s e c) IC$M" 
SifZMM. (Q seem) It Q=79. 05XSX 
0. 0 0 3T-&S. 

[0 0 8 2] tfef5©<^^(, (3^2 0 0 l/s ec) 
(5DAlX>yf>m6^>fffl^ X-/^ii^^ 

0. 8/im/minT'feofe. #^GSS5:5 0 0 1/ 
s.e ctC-fSiu Xy?^SSl4*&l. 5ffif©l. 2/tm 
/mini:^»J, 800 l/s e c"7?tt*&l. 8^© 

1. 4 /tm/mi nlCi&»J, 1 300 l/s e c'Tii 
2ffif©l. 6 Mm/mi nil^Iofe. 8>f>^-^xAT? 
It, J:»J^f3MWb*«IWfb&*U 800 1/secT* 
«^©2. 4B. 13 0 0 l/s e cTttt^f5©^ 

[0 0 8 3] iSot, 8w >?9xA"risajxv^iaK 

(6>f>^, 20 0 l/sec)©l. 5^RJt&# 
J: e» t+« ^ 'M<i:%8 0 0 1 / s e cRhM> 

<tt)1 300 1/se cJ^_h^N||T**)-S3 fc*«t>. 

[0 0 8 4] fcfc, i©J:-5J&xy^5i«©liP«tt?SPlS 

i*a i m-iz s i ^©ffitmT*=fo{f ifra^icm &*U 8 
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«)icii, 800 l/sec&jt&wgmmtfiim-esb 

iCli, 80 0 l/secRi:©|^jiIMT-feo 

fee 

[0085] (mmmi2) muz^-tmmm-r^^ 

Dt^X^xyf {CJ: U, ECR® (^>C 

VfttW8 7 5GtCfc5B) ££x7\i;<Z)gEit (E 
CRigli) %mt&kX, SiX>yf>^|7ofe. 
m^^>^^lj:Cl2^ffiij0. 5mTorr. 7 
-i^UW^V-bOOW, RF/1>f7^2MHzt2 
OW. ^x/NgLKli-3 0iCi:Ufeo #Hw&g&^t3 
■&t=.Wr£(DE CRM^£*v*W&Mk1tVa2 3 IC 
(2 0 0 l/sec)T*ttECR 
®8gH£0^e> 1 5 0mmlzmg»Zk.^V?-i&mi3.3 
0 O^f. 1 0 0 nm/mi n*tft!>L/fe. -J, 5 0 
0 1/s e c(Dlgm$M.lZ£Z>3Ly^y>fX-\$ECR 
mmtfl 5 OmmtKtt), xy^iiKttS 0 0 n 
m/m i n##g>;fu 3 ?)fC{^|&ia#WSil 10 0 0 
nm/mi nRJ:{Cf©^Ufe„ "t**)*., ilfctlfl^CXy 

^>yt*yECRiiiE^»*|®aiinT*i, ecr 

[0 0 8 6] ECRffi«Stfttfc»mcraBi:&*© 
li, EC RM^cT X7©Wa?*«V ^#>IC, 

ECR®ggSt?:/jN$<-rsi:> xy^j/yj&Hx 

mW5 0 0 l/se cCD#£\ E C R®gEgfobVh3 < 
fl6tehS ^ (200 1 / s e c ) 

fflSMRsea&wiv *fc«>E c RisEaii^^ssmriTTi 

T, ^^W!^0'>^V^i£^T*1^5i©X^^>y 
©fc#>ic«u E C R®8E8i£fc£3lg*g < LXffimt 
»*&Z.k.ifi&ii\ H2 4(Z)|g£*i£>, ECRBIEggli 
4 0 mmJ^LhUbT, #MsG££-5 0 0 1/secRi 

[o <T8 7] ggtm 3) muzmtmrnm-r^^ 

r r(DtfX&MZl3^XAl Slyf^yife. Xy?- 
>y*m*C 1 iXTsmi 5mTorr, V^T * 1 
C-5 0 0W, RF/WT^tt2MHzT2 0W, t?x 

/NiasiioictLfco M&mmtAix.y?-mm.<omm 

£12! 2 5 {c^-r„ tf^Mitf^ffifctcgNiC&g&JII c 
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t-*)<DT'foZ>. 5 0 0 1 / s e c JJLhT'Xy 
#&£I2|2 6{CjjVT. 5 mT o r r hffi^ifetf) 

7y*t-iiv Mi£l5*-r<, 3 0 0 

l/s e cJOi:(C33V\T^iitfiI^^ofe„ gf^GI 
Si 300 1/s e c&T£fcVvcT;/#*-;fty S* 

10 hfcifS^Jl&^xyf-^T*, L*»%Kfxy^aK 
#£>gfc#£iC, 1 0 0 0 n m/m i n RhGDiftx y 

. mmx\ yy#-iiv h*£o. i Atm^T^ftj^sfc 

«)IC{^ 50 0 1/s e ctmmX'&^t=.. M 
«(Z)X«/^>^Ml^« lj^lOmTorr (3Dm*T*# 
e>tU ' 1 0 0 0 n m/m i nJS^LhcDl«x>y5T&gT\ 7 
y v hi 0 . 1 /i maT$:tiS't-5S^C5£g|ti 5 
0 0 l/s.ectl30 0 1/secffl^i:&ofe. 

#X?g#B«J:5 0 0 l/sec®^IC3 0 0 
m s e c-p&ofc. 
20 [0 0 8 8] QtGlfiffl 4) EI 1 \Zm~?Wd&31ffiV( V 
D^9XVX^^>^g(Cj:U, BCl3^X&ffl 
^TA 1 fcxy*->yLfc. x^>^^&BC 1 3 
^Eij4mTorr, V-f^njR/'iC-SOOW, R 
F/H7^(t2MHzT2 0W, tfx/N?&gte2 CCt 
b£. A 1 T>^-*^ h*Z>#*ffi#fe#|££EI2 7 
ICjjVT,, £M&&gfcfc800 1/secitt. 
-* *J b-m* 5 mT o r r JStTOraRCifeP U 0 . 1 
/tm^TtC^oJto C l2tCJ:Sxy^>^fCifci{U 
B C 1 3 T'»J: Ui«fV^ffi*T*r>^-*y h7b^ 

lx«y^5gS©V^^nn-^>^ (^->-9->fX 
flc#lx: rZLT*{±0. 2/tm; a^l 0/ttm; b©^1 
^->T^Xvy^^SoJt; a/b) 

8 \zm?» vjtu dt-V yif\tmssm0mx 

t H^lZffi'pU 8 0 0 l/se cJ&LhT'^fflfCilf 

■50. 9JiU:i:^ofe„ g^5ifl*i^i:i:=b{cv>f^n . 

Tyffcjm&tf'bZ vMto*K*rM&09&;3ti* «fc e» 
40 «:Sfc«?)T*feS«, fi£oT, BC l3$:Mv^A 1 x^^- 

jJUAfex>y^>^S:!ffe>fe«?)lCli, ^Ef)5mTor 
ryrfX-gmma 0 0 1/s e cRJlJ!)^V^Zli:^ 

x <v ^ > y-r •stfNCi&gfctf- a-x y ^ > ymznm 

[oo8 9] mmi 5) mitt-riKmm.'?** 
so □ mrf 1 ? X7i-yf> vmwBtxm 2 9 ic^t-®S'ix-< 
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HzT*20W, ^x^i&glil OiChU afrfx^V 
X-yf>mRF;^-5 0 0W, Cl2#:*. ?x 
Ai&gti; lOic^Lfe. A l xy^^£#xffi*©l» 
^&E|3 0lC^-t o #N?G£gli500 l/sectb 

fc 0 v^*n&xy^>^T*li#;*J±;frz><£v^;i3T- 
xy^>^T*£-5fc*!>, 4mTo r rt*7>^-*7 K 
#0. lAm^TiCfcU, xy^&glil OOOnm/ 10 

jET*lix«)/^->^T*^f, 1 OmTo r rt?T>^-^7 
»/ M£0. 2 jttmT?feU, x«/-?"jSSli3 0 0 nm/m 

inT'feofeo 1-&fc>t>, v^aigxy^.mafc 
<ffi-f^->x^^>^cJt^Si:, {£#*,ET?7'>2'-;*r 

v h^/jN3<«ji©xy^>y*^irig-e*>s 0 — a 

lxy^iES^^iStoBS^gia ltc^-T. #x 
i x 7 ^i&g&a&ix-f x-y^y^ytn: *J fcv-f ? □ 

Mx^^>^T-lAaStt^^>x^^>^cit-^T^® 

j^^om&it^-r-s. t^v+yvsu&wmz *i« 

fcSbT2b&. 4#tC, 5 0 0 1/se cJeUlT'Xy 

fe, #^ai^^:lCj:»Jx.y^>^MfE3KE^<Z)#^&ii 
^LT%xy^ilS(Z)it#Dte/J^V\, t£oT. V>f^n 
ifi^Xvx^^>y&Mv\T, {£^XffiT*T>^-* 30 

KU ^£ES4mTo r rfiTFKU 5 00 1/se 

tt^Xffi^&Tff < A 1 xy^j&g 

{±0. 5 mTo r rfitTT^t <iTbt 3 0 0 nm/ 

[0090] (mmm 1 e) m 1 fc^itsi^vw * 

tf^xy^ygigtCfcU, AlSri^^bfe. x 

v-f?ni&x^>^MT-teCl2 40 
#Xffi4mTorr, V>f # UWW- 5 0 0 W, RF 
A-f7>Ui2MHzT'2 OW, tfx^i&gte 1 0X>£. 
U ^'Ix-ftf ^xy^^T'liRFr??- 5 0 OW, 
C 1 1 0 mT o r r , ?x/N?&gte 1 Ot; £ L 
fc. A 1 x«y^itgi:^^^©gS^S:03 2 tC^ 

{cv^ticox^^^y^ST-^A i x.y*mmi*mixm. . 

|6»C2b3#, V-f*n«xy*>y©#tfraRC*Iini, 

fc. $f£Bf|ig3 0 Oms e c {C$3WtA 1 Xy^i&gli 
lOOOnm/mint^f;. tot, 50 
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SO. 1 ai m^TT'. x«y f SS 1 0 0 0 nm/m i n 
SrffSfe&lCli, ^EE*4mTor rJ^TT'#*$*& 
»0 0ms e cJSTRCf S^tf&gT'&So 
[0 0 9 1] 

[|§«<^&*] sfcWHfcifttf. lmTor rJWTCDK 
g&TT-;tfx8f£*£4 0 s c c mVLtlzm*.T*g, if* 
JfftBjplHlfcl 0 Oms e c&T\ZZ' ZZtztt), MM^TF 

imiz^^&mtfi&mtte&s i hl/>^ 
n>^t^ hJL^^TX^^ Kit (A'^-i/ipI/x^ 

[0 0 9 2] lmTo r rJSUKD^Xffi^T^T 

[0 0 9 3] SrtSftfiftftflOS-^jKys/a^j^ft 
[0 0 9 4] *58^®^H|{f^©x«y^>^|gg-^x 

#y?x"ry, *yifxf-yi/V-v-JF^M> g 

a a s , si mmmMnw$\z-z>^x*jmmomm: 

[0 0 9 5] ^^•fc^l/fcM^SZlillC.fcy, 
T?, F9>fx^>y«>^-yv'hS:WLJ:-PS, ¥3£ 

[0096] ^iBtcis^sa^v-fe/i/, wmmm 

[EI®©fS8#35:m^] 

imi] *mi\z&&mmmmm<D-?4 turn? 

[02] ^ISWtc^SiSS^ilo^^Mwv-r^a^ 
5Xvxvf>^f?:lHtS ixy^-i/ytcfeW* 
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■5, Xxmti try >y hJ^ W*fc5*m7»& 

So 

5%vxy^>^g£j§iNf-s ix^y3 l >^^cfc^7 
[05] ^xtJ»€:Sefba*fel*<Z>aStt*^i:iE«S* 

*. 

[06] ^«*S:SEfba*fc«««>35fX?WE«iaiS*«> 10 
[07] ^S^E^^b^-yrfc^oS^tt^xi:^ 

[08] 4^c^ffi(esiKaawM©S)tstt>f*> 

x.y^yif (RIE) ^g(0W5g»f®BIT*feS„ 
[09] ^^C^ K5-f xv^>4^®«WWif 
0T*feS o 

[010] *&!l9ICffiS K9>f xy^->i^ate«»3p 

®01?&5. 20 

[011] K9>f xy ^>^g©3P#¥ 

M0T*2s>5„ 

[01 2] *|g^{C^S K^-f xy^i/^gODtfxBE 
[013] K9>fxv^v^BSBCD^ffi 

[014] 4^c«SK9^xy^>i^g»o«H!Wr 

®0T*&5„ 

[01 5] xv^->y«jias©isafc(i®Jt4:. x>y^ 
>yffl^^©^X0)S&tX®SOBB^$:, S/5al/-J/ 30 
a MC <fc »J#«>fc|i*-e**. 

[01 6] (i^5«>K^-fX.v5 L >^g©ffitllfS»T®0T? 

[017] mtezmfimmmiz.m'zxxi&jiiitx . 
[sis] mffi%^t#x : mmm£ai!mzm&. 
[019] *gfflKMi>*as?< v ^ma&msjXf&A 

*yx.v1-y>f (R I E) ^gO«EBS0T*feS. 
[020] lg»SiSn^MM©V-f 9 UV&9X*rx.*j 40 

t. x ^ *i««©Ht*&n*1-BST!*<&. 
[0 2 l ] #»iBK«*:fcSK y -fe^«SB»ftv-f * n 

'«^9*TXy^>^taB«DW8BlT?»6. 

[02 2] ^WtC^SAlXy^ii^iH^W^i^ 

[02 3] ^BWlC«6Sixy^JfeK4:^x/\-EC 
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[024] mm\z&z> v ^mm^coRj^^mt 9 
x a- e c RBfflBB©^ ^-e&s. 

[02 5] #3BHJ!IC&SA 1 Xy9^£g£ttg|!ft»£ 

[02 6] *8igicffi&A 1 7y#-iiv YStumffl 
[02 7] #$§f£lc&SA 1 ?y h*i:#*l± 
[02 8] #^{C&£Alx^>^3jfc (A*- 
[029] ^^K:««iasBW»BtJ»tt-f3r>x v ^> 

y (rie) mm.<DwmT*&2>. 

[03 0] *ffiglCffi«A 1 X-y+mmHltXtetoDir 

[03 1] *&miz&z>Ai3iyT®m£.mfflm3m 

[03 2] 3)£|8^c^SAlx^^iiSi:^x#a^ 

[033] 4^<mm*mm+6jm#x&ti£99b 

SHi^<Z)$gB£SVt0T&5„ 
[«F#CDSW3] 

l-ISWB. 2---v>f*ntt»£». 3-*MMfc 

;k 9-^*AP, 10- 

MmtBs I2~ny*fv*y7.rt)\, 
■7*, i'3-^iH|3>hn-5, 14-^B», 1 

5-;t»77& 1 6"7frtttMift. 17-RFAVT 
18-t-il, 1 9-/14f7^>fA;i/^ 2 0- jj 

.*©8»u 2i-"V-f^disaw»A«. 2 2-±ant 

& 2 3-3tf*£E-fe>tf 

1 0 1 -v-f 9 um&B, l.0 2-4!fiSMff. 10 3-. 
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